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(54) ORGANIC ELECTROLUMINESCENCE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescence element high in light- emitting efficiency and 
capable of elongating its life by using a light-emitting material 
which can efficiently carry out intersystem crossing from excited 
singlet to excited triplet and has extremely good stability. 
SOLUTION: The organic electroluminescence element makes use 
of, as a light-emitting material, a metal complex (preferably, a 
complex of a metal of the platinum group) having a structure of a 
formula (1a) or (1b), which has a dithiocarboxylic acid or a 
derivative thereof as a ligand and an ortho- metallized ligand. A 
specific example of the metal complex is represented by a formula 
(2). 
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[0 07 7 ] &f$m 1 

^A^P^^K], 27Qmq (0.25 mmo!)*^ ^ P P ^ £ > 
(50 ml). — JI/ (20 ml)(Dil^SJfiStC^3& i L//c 

h V mq (0.5 

mmol)£m, S»T^3BSI»«}*L]fc. »&Bft£fft. 

»*<OBW«J*45l*78 56 (244 mq, 0.39 mmo1)rt#/c 0 

HJEfcPH nmr % ms*-^ h-rt/teJ:^7cJR»W«:J:»3tf 

[0078] a H WR (CDC1 3 ): & 3.22 (s, 6H) , 6.33 
(d, 2H), 6.67 (t, 2H), 6.78 (t, 2H) , 7.219 (t, 2 
H), 7.57 (d, 2H) f 7.75 (t, 2H) , 7.87 (d, 2H) , 9.61 

(d, 2H)MS (EI+, 1.3 kv) m/z = 621 QJt , Ir=193, 6 
8), 619 (M\ Ir=191, 39), 501 (Irppy, * , Ir=193, 10 
0), 499 (Irppy,\ Ir=191, 54). 

7HR#« ! MM 00 [QiH,N.*IrC620.81)]: C 48. 
37, H 3.57, N 6.77; JSjfJfitC*) : C 48.25, H 3.63, N 
6.39 

[0 07 9] Sf8ffl2 

£?#fc(jR^: 66 30. RCEfcPH NNR v MS**** h ;UC 

[0080] 1 H MkflR (OXl 3 ): S 2.00 (p, 4H) , 3.71 
(m, 4H), 6.35 (d, 2H), 6.69 (t, 2H) , 6.80 (t, 2H) , 

7.23 (t, 2H), 7.58 (d, 2H) , 7.76 (t, 2H) , 7.88 
(d, 2H),9.68 (d, 2H) 

M5 (EI+, 1.3 kv) m/z = 647 (NT , Ir=lS3, 90), 645 
(NT , Ir=191, 60), 501 (Irpptt* , Ir=lS3, 100), 499 
(Irppyr , Ir=191, 55), 154 (ppy+, 71) 




Ir=lS3, 35), 634 
Ir=193, 100), 499 



[008 1 ] ^f&m 3 

Wfsit&fa (A-3)CD^^S 

20 ?*Wmi- h y - O- -{VT'PftX^f^^ 

gfft^£f#/e(iK^ : 87 90o HJEfcPH nur % ms*^ 

[0082] *H WR (CDCI 3 ): S 1-39 (d, 3H) , 1.48 
(d, 3H), 5.52 (p, ltf), 6.35 (d, 2H) , 6.74 (t, 2H) , 
6.86 (t, 2H), 7.23 (t, 2H) , 7.60 (d, 2H) , 7.79 
(t, 2H),7.90 (d, 2H), 9.37 (d, 2H) 
MS (EI+, 1.3 kv) m/z = 636 QJt 
QJt , Ir=191, 20), 501 (Irppy 2 * 
30 (Irppy 2 + , Ir=191, 64) 
[0 08 3] ^JSMA 

mmit-^m (&-i)0^j?£ 

^^±o^ufc[trx(^>v'[h]*-/y >o-< ys^-5 

A£P^>f K] 2 270 mq (0.25 mmo"l)£r^# P P M $ > 
(50 ml), > i?y-;l/(20 m1)CD®^^CC^U^, 
^ 5 h U^A 72 mq (0.5 mm 

oi)£fln*.> muT*v3®fr£igmotc 0 mm&st* 
(Dmewnzntcmm : 41500 bije^h wr cc^gtTo 

40 /Co 

[ 0 0 8 4 ] 1 H WR (CDCI3 , 500 mz ) : 5 5. 30 (s , 
6H), 6.37 (dd, 2H), 6.94 (t, 2H),7.27 (d, 2H) , 7.6 
4 (m, 4H), 7.74 (d, 2H) , 8.24 (dd, 2H) , 9.87 (dd, 
2H) 

[0 08 5 ] &f&fflS 
mTjkit&fa (B-2)<Z>&j£ 

50 *<DaW^Sr»^(W* : 6050. l3JStt l H !*1R , fccfcO* 



(17) 



31 



[0 0 8 6 ] *H NVR (CDCU): S 2.00 Ct, 4H) , 3.70 
(m, 4H), 6.36 (d, 2H), 6.94 Ct, 2H) , 7.24 Cd, 2H) , 

7.63 (m, 4H), 7.73 (d, 2H) , 8.23 Cdd, 2H) , 9.93 
Cdd, 2H) 

7cMft&i : HM-BOO [QiH.4N3S2IrC694.89)]: C 53.5 
8, H 3.48, N 6.05; SSffJfflC?0: C 52.89, H 3.16, N 
5.89 

[0087] ^nme 

mmit^CB-3^<D^ 10 
**m8Li- V V 9 A - 0- -fvyDftl^fi^fflU 
^^©Bft^*f#/cC»K* : 6050. mmi^H NWRCC 

[0088] 1 H NMR CCDC1 3 ): 5 1.41 Cd, 3H) , 1.51 
Cd, 3H), 5.55 CP, 1*0. 6.37 Cd, 2H) , 7.00 Ct, 2H) . 

7.31 Cd, 2H), 7.66 Cm, 4H) , 7.78 Cd, 2H) , 8.28 
Cd, 2H),9.65 Cd, 2H) 

[0 0 8 9] 20 
WiHfc^CC-l)©^ 

J@£tcJ:>)£0tlxft:[t;;*C2- C2-^x-;b) fy^) 

-{yy^A^D^-f K]< 270 mg CO. 25 mmol )£ * P 
CM£>C50m1), y^^-^C20 ml)©tl-&^ffiK^*i 

L/Tcf*, f ; >lt h >7A 72 mq 

CO. 5 nw>D*Jn*.. ^STT?3B#raai*0/c. j^a^* 

efe$3fc<D@fl^£f#7cC>K* : 4150. ISI^tt'H NM«C 

J: Off fc- 
CO 0 9 0 ] *H NNR CCDCI,) S= 3.21 Cs. 6H), 6.22 30 

Cd, 2H), 6.99 Ct, 2H), 7.14 Cd, 2H) , 7.49 Cd, 2H) , 
7.61 Ct, 2H), 9.39 Cd, 2H) 
[0 0 9 1 ] £->£0!l8 

5fc©@ffJ=!25£»:teCK^ : 66 50. HtfEfc^H NM*tecfct*7G 

J: •) tf /Co C ©JglHSrJirRC^-r . 
[ 0 0 9 2 ] l H NVR CCDC1,): 6- 1.98 Cquin, 4H), 3. 40 
68 Ct, 4H), 6.21 Cd, 2H), 6.99 Ct,2H), 7.13 Cd, 2 
H), 7.48 Cd, 2H), 7.60 Ct, 2H) , 9.44 Cd, 2H) 
7C^^*T I lti§LfiiC?0 [C 2 J H,„N J S,IrC658.9a)]: C 41.9 
2, H 3.06, N 6.38; H®Jfi§C%): C 41.44, H 2.77, N 
6. 17 

[0 0 9 3] C©«fc 5&S#i££:/l§£§&«. 2feft**fcf<t 
[0 0 94] C©*§1%. gMilttmt ^Ji^fc 
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"C**). aS, Ctie>©MWO. 1—2. 0<2V. 3 
(SO. 1~1. 0eV*ijf?£ 

[009 5]** HWKML'-Ctt. a^^0ISi<*<D 

[0 096]t^ rtt£MaJ:t>* F—n> H*ft<DStelt 
mi*. CtieoD-^tt* 1 0 0% (ffil»$) £L,fci 
Kw<> h ****** 0. 1-3 0%(IK^$) t 
ftSCiAiJfi CA>„ 

[0097] -eur, L/ < «. ±ia©*x r 

IKMJtSCiWSELO. C©*rt8,"bt^5&. ^ 

©MJSO. 1~2. OeV, 3 6tCl*0. l~leV#sj(f£ 

[0 09 8 ] C<D£ >> fcWt&fb^Jtt, ffe3feB^©*- 
;Wfc<J;DV'£/c«^-^©aA ; £GEjiU ^JM*©*- 

£jW*UI<:>. AffcWtOi. H5f«®«c*>*> 
[0 0 9 9 ] #S3fcJ!tp«:*$W&*X r*m, F-'OF 

1 oo% (11^) tutct 

*, h«*4«50~99% (S1I^$) , F-><> r 

M*4«o.i~30% (111^$) . l«e(jM*4«i~50% 

[oioo] ^^ji*, ±m<D£5tj;m£mf?z>ct 
[oioi] c<dj: *>timmffi&±-r sc , 
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-en-en. m.Kmtmfrh'&ttLt u-c. v&KMUt 

[0102] s^^§§f**^frr£B:fcJiw. 

[0103] c©j:9tta*iR&fli«**dwr*«* io 
ntctjtt s s£»^Riif*©^r»i o . i ~ 3 o % 

[0104] ±f3©a^t£&js£§f*£^tfr-r£fi 

[oio5]#* n#i4i a£»?&«#n**£ 
*v^7 *~u>mm&. 1-7 taw s F»a«*, 

>mm&. 'oji'i/mmfc * 
>mm#. t: x * y jut y 

-u>§$«{*. trx**y jut u-*rs^wi». 

[0106] c<dj: -5 ttSt*wH!fc*»HtA**£**" i 

*IM(iai(C*jW*F-^>h**»©dW«W. o. i~ 
3 0% (WMS^) -e*£c<!:#jff*lA>. 

[0107] fete. 4^Kfe»t**Wfc*W*. ®^ 

©8sawb£«9©«*». wt^nnf*©.*: *> k&h** 
[0108] #«w©a*»^««M**«*-r*»*» 

it. !»EffiKJ:St*. HSfcfJO. 5~1 000nm 
j^ffSK, «fc«35fS U< ttl 0~5 0 Onm-C^S. ^ 



» 1#giI200 3-264086 

34 

#&tC<fc-5<h#«. 1 ~5 OOnmtNfc*. — 
4 y<D%dtmt-? Z> tit it. ^I+J?* 10~200nmi 

tt&dW-r&fKfeJIi. C*UC«JtJ**i.5>#£:#Jl©l H 

[0 10 9] C©J:5fc»3W*t>-3**ELJR-T<D*l 
J&#I*S 1.12 tc^-r. 
[0110JH1B. ttJfiOjB^JB* -f ^©«W**> 
o3R^-«fiSW"C*S. S 1 ©W«ELSR-?-», S«l_t 
0 (C»ffi2«rWU C©-BC. JKifc. *-JUi£AJ13. * 

6. m^-is&Ji 7 «t w&^xzxm 8 #s9:jb 3 n . 

JC, C©±KlB?@9?r#-rS*>©-CS)'5)<. 
[0111] H2I*. b5^©SH^-<7*©|^» 

JM»aW4 4»J^»36«6 4©IIB«:. m*^H5* 

g:w/cfc©-c*).s. 

[0112] HnvWCB. #-A4£AJ»3 £#-JHfti8 

g4 ±*%mt^xmi2>mf$.£oxi,>2>&. *-jua 

20 AHft«tt©«tt*ISI— JKc^/c-tt/c^-^aA^SUli 

[0113] *^Bj«:*j(,i-c. WiB©a^^^ii^l^ 
n© w«n *»jssr * tatxDmwmm it/tit — spw 

El**. Ctl6fe^»> -*KCl*«EL*?*:fflC»6 

nn»*J: 5 wmastm (•^Hftaatw 
»4*-jHftjasffls*»©i8*Kt?**. ) tt<ir*ffl^*c 

m. *~)\>i^*5£u : /£-fci l tffimmicRz.-c. 

30 *4«:J;'5Bffi!n©S^aA*J«i:i>V^fct*lfijM^ J ?>. * 
- ju£a*j <t cjf/* tc itmmm * m 0 -c t» -r <t 
[0114] *^{c*jt>r. i^so^fcfcwaw 
«M». MflHI©* : r-il/t:©«l«*WS'r*J:"C. w 

=H\^<D9t^mt. a^{*©*§^. tiwfiM 

wt«Ut. 5 0 0 0«±. 5 00 0-3 0073 

[01 15] jM*iftK:«> itc» «*tm. tf-jurcas 
tt**i4£L.-cffl^e>n-5fe©-c*2.* i . 

40 ^ft^xV^'JXfU^^*^-!- (PED0 
T/PSS). (PVK) . 417$ 

(Pani/PSS) . TI2^ <P - 1) ©# 

jccrriB^; (p-2) oD^'jr'j-^wu^f* 

[0116] 
Hb2 8] 

50 



FT 

[0117] (RB 2 -i^-Jl/^4 1 ^l'**^K'C* 
13. R' {i^h+^S-C*^^ ^BS^ffi**^, M 
wB5 0 0 0 0-C&&. ) 

[0 118] 

Ut2 9] 




[0 119] (R^te^CFRi.' B»«r/l'*MtC* 
13. ArBS&a^t^^k^^^®*^*^ 
iSS*-C*0. n,l*«^K**U MwB5 0 0 0~ 
3 0 07J-C*S. ) 

B. tt*©*^!*^****. tf-.rt/ttiaStt*****^* 
[0120] #-.>Ufti8ttttt*£ o-cb, e^!/y>» 

[0121] «?*watei5mi otb. t^^r-/- 
/>*£#*©■**#. t7h*/>fcm© 

IBM*. T^h^^fcJ:^*©****. 9"h95/T 

yy>fc<fctf*©il*f*. 7xt>hav>te<t^© 
MW*. *©£M*M*«f * c £ *j-c * * . 

[0 1 2 2 ] JWWKtt. «H863-70257#& 

«. PI63-1 758 6 (mem. ftmw-2 -1353 

5 9-Sf&&. 1312- 1 35 3 6 l^SM, PJ2-2 0 9 
9 8 8#&#R, P3-37 992 PI 3 - 1 5 2 

1 8 4nfcW£lttZ*l-C^Z><i><Dts:i£*:¥-tfZ>Ctifi 

[0 123] »K*-Jl*H8tt*tt*£b-C«4. 
X (N- (3 -^5=-^7 -N-7x-;l/T5 

- 5- (4- -l. 

3, ^tf+tf^T*/-*. -<>V*y>. 7>h^ + 
y>. h (8-+^ 'J h) Til/ 5 -"5 A. 7* 

[0 12 4] JfeftffiKJ: 9WBMfc0fc*»£«ett. 

3 0-2 0 0'C. »£b<B6 0~l OOTOfiS-Cffil 
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[0125]*fc. «W£Al»aW*»3W©T»K:JB 

«s-r ffe3^©^fi&K:*na&s^:i:e£g-r * £ # 

B. «&Stt<DiSM!lttM^||&tt&. C©tg^r. *tf£L 
< B# ^ 1 0 0 •Cfel-h. <fc «5 » * ^ < W 1 

5 0'CfcLfc. «fK2 0 0*CfiLh©ffc^«* s »*H'». ** 
5 xlS^ae<DJblS«:#«:SIMttJtet»*i. 3 0 0 C CHK 

[0126] *«©#-*i£AtftaW©»3*iJ:ae«^- 
aA(fti£B©/5S«. #K:#JPKSn-5>4>©-CB&< . fl* 
L0 JSS^^K^-D-rfcS^C** 5 . il^5~5 0 OnmgK. ft 
K1 0-3 0 0n^;t5C4)W*U>. *-;U©aA 
»£l&a9i£*l»* ffiAMtt 1 nrateUi. IMS 

Jit*lnndSa:£-r*©36«»*L/«r». C©£*©&AB. 
t&iHB©JS3©-tJfi«. MTU. aA®"C5 0 Onniflg. 
I63S@-C5 0 0nnifigre$>-5>. 
[0127] *JKI©!6?mKJ;**Wl»rt6«:fflt»5>*» 

**«£b-ctt. *«tm*s»»b. jwejcwiy-cw* 

#s£ D & C> *> ©"C£> n«#«:RB^ $ ti i> 4> ©"C« & C » . 
JMt&KCU:. 7*3-**, ££4t*3R?R. ^h>^. 1 

tt£*«f*iA>. i^rtwat. *©*»*»#*■««* 

Jc&j&s. jMrttetifc©**^. lX(RtS9«) 

[0128] P£® (li=-aA«i) «, ^tiS^aAB 
iLtLiFKs IfOS^JEAli^t^btit 

30 &<. l*©ftitI^*CiW«4. ft*»-et>. tt 
W'fSlr»SS©ijil'C. A I. Ag. In. Ti. C 
u. Au, Mo. W. Pt. Pd*sJ:0*N i . ftiCA 

i, Ag* n-s i mt fc» 2 «w±©^S7c* 

«mMftaWie#*. S C £©"C t *— J£(2U:©»3 £ 
rn«a< . 5 0 m£l±. 5f S l< (i 1 0 0 nm«_L£ "T 

n«j:t». *©±RfaKB«p«:wi!R»ttt»*». a 

3?. J93B5 0~5 0 0nffig££T*lBJ:C s . 
[0129] BE® (m^-SEAH®) £ LTe&gK: 
40 jSDrTiB©t>© ; Srffi<' :, ^^« }:, ' :> '' W*«. K. C s , 
Li, Na, Me. La, Ce, Ca. Sr. Ba. S 
n. Zn. Zr^©£«7c3PMiM*, *fct**«tt*Gl-fc. 

xtfAg • Mg^ (AglO. 1-50% (WW- 
tk) ) . A 1 • L i (L iSO. 0 1~14°/o (fi 
*tt) ) . In- Mg^i (Mg : 5 0~8 0% (JH^- 
fck) ) . A 1 • Ca64 (CaiO. 0 1~20% m 
■f-Jt) ) <f3W|Wf R£© (S^-ffiA^©) ©W^ 

tt. «-T«A*+»ff**-3eeLh©»3i"*"****ft 
50 <. 0. lnd&Lh. SfSU<«0. 5mrt(l »«C 1 nm 



C20) 



9*. wsiti-BooirfMtrntf*^. J 

* -5EJjLh©»SiTtitfJ:<. *?*U<«50nn^ 
± S 6tC»10 0nmfeU:. ^100-5 0 0^® 

Sir. ift^iosiws<^ti io 

y-^^^ojaaa*^^^^* 9 * 
m*&A«§<D*mK * * *** tm*awor jB^n 

S©^*>™* A 1 ^^^^^^i m ^ 

lot 3*1 3 N* <««A«i) ^BWMi**** 20 
5 0 0««K4-rhtfJ:^. ^^it^ffi 
[0 1 3 2 ] P§© (*-^SASg) ©WW*. *«* 

< aA-r % c 

<M>S?^ ( I ZO) . wws**> < 1 n 
O.) iftXX(SnO,)*»J:t«ffl»(Zn 

% (MB**) • 8***5-1 2% 
0©«Stfc». 12-3 2% 

lots 3 ] PS® <*-*ffiA««> «• ft**!*** 88 

KiW*S iO, © **ttt0. SMOMaW 

sio, **jrr*ci»cj:»). iTo©tt* 
[ o i s 4 i **a* ««-«©««*. 

Btt«i<tt^"C<*. 5 0 50 
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~5 0 0nm. #K5 0-3 0 0 nm©«H#»* J 

[0 1 3 53 3^^- *^-<D*«UB^«i®^t* B * < 

r He, N, ^©^JStfetf****** C 
©«±*/*©*^*S«. lOOppmfcTF. iWJ 

[01363 ^KfcW, W&E L«MM*W«- 

*) . «»3S*(«*.«\ Si. GaAs. J^Se. 
ZnS. GaP. lnPft«)WW6h. *fc. 

* tLt B Mo.Al.Pt. Ir. Au. Pdtti 

s. awo at* ****** _hK«*£ra» 
ft#3^i£&*r* c ****** ^ 

to 13 8] * 
[01391 ##H©*«E L**«. MS. itfl^tt 

iBtot-j-scifc-c**. aan«B*. a*. 2-30 

[0140] *«W©««E L*f». «*« « B'nJJ 
[0141] *«H«««EL«W. 

■3-*. tb««*W E " } "*' 
[0 14 3] <JdS«l>ITOaW«B*»^f-- > 



30 
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&XmtUX#V (3. 4- X*U>5>**f**7*> 

/ 5 jo;x^u>x.'t'**- h) (PEDcrr/PSS) 

6% (SlB»f) )4SI^T-C^ t">3-T- -f > f 

(WnnQLfcfft. «)ET85-C-C3Q»fflK«bfc. ^tC. N- 

-3.0^0 52.5mq. 2-C4.4 1 - * -;l/)-5-C4-tert- 
x xjio - * V- ;w Ct-BuPBD:^ffiffi)*a 

Hlll*M-2.9€\0 22.5mcj, fojCO't'^ (2-7 

*/^A(III)(W^k^Ar-l:«<5SMiHSfl|J-*^^-- 
2.6eV) l.2Btf63.7a»1©b^X>«C»»S*fe©%. 0. 
Sum <DV ^;l/*-tCT^>jaL//c?§^ ; fcT;l'd'>#H^ 

3 lOOnnDU ffcfcJf 50CCC. C©S 

«4J^!HI»B©»**^y-'cHjeur. 5X10 

0 .lnra/sec-Cl5nmCDil 3 U m^-ifiSDl £ b fc. 

3 6K, S^-«£A»i^"CL1F*^jtao.02nm/sec-C 
0.5nm©J53«:jt$i*U C©&. Wiil/t7*5if 

(A max=510rm)©^=&f#fc o C CDJft^* 50mAcrrr 1 ©5£ 

[0 144] <fQiW2>*Mte»«:m>*B&iK&*» 
(2-7*i;H:" , ;j ? th) (WJJ?>-1 
h) -ry^fA (in) (Watft^W 
A-2 :fte®eH««x*^^-2.6e\0i^fc^»« 

KDDU^i' b^KtB^T£^fe(Amax=510nm)CD2& 

[ 0 14 5] <S8fefH3>£63fc»tcffi<' i £6^B^*SS 

tfx-fh) •f'jyOA (m) CWK*fbdWB-l:««MB 
-«Hx»;^-2.5eV) iWcWB. SSIWU&RI 

C©SI-?«:50mAair l ©^*^'C^lllU/ctC5. *fS¥ 

[0 14 6] <mmmA> I TOjMBM* 1 ^*--^ 
^3*lfc#7X»g*. UV/O s jjt»L/fc«. 

-CffiKV. m- MTtATA (N.N.N- h 'M- (3 - 
x-jl,) 7x^75^ b «J7*i*rS» , NPB 
(4,4- " b-XCN-a-^^^-N- 5*^7 5 ^]tf 
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7*x;l/) ^.*3lS0.Uim/sec-C. -S-ft^ftSOnnu XOn 

?c. NPB<bA-yw>**^#«:<J:<3n>:/U>#5 
3% (lfil»*) #WS*ifcJl*20nnfWBl/fc.. 5 6 
iC. CBP(4,4' «x— 
ffiffll^aHS^x*Jm ; -2.9ev) iir^gf* (097n<t^5A 
-l:S<£®iie=S3fX*Jl^--2.6dV) **^*tC«fc0f!l 
^b^?A-^6% (K*H#40 3 n/c®£ 20mS 

^♦jiffiO.lnm/seCClSnmCOWSK^^b. ^-f-i&iUt 
ibfc. S^tc. S^aABtl/-CLiF*^SiSKo.02 
nm/sec-C0.5nm©J¥3K:^»U, C<D»> ^Si^ 
TJl' 5 x >) A^r^^ilKl. 5nm/sec"C150nng£* L- , 

1 : 5<DWl|-&-Cjg-^LfclliBtfe(Amax=510nmD©^ ; S: 

[0147] <imm>&%Mt£f8*'*z&&&& m ^® i 
*h>jx (2-7 1 -*fjy» ^yj;^ (m) 

(Ir(ppv) ») iO*te«1-». ^Jfe^Il il^«©^ft-C 

IBSbbfciC^, ir(ppy) .©D^nJUCllS 
-T£if§feCAmax=510nm)©f£:fc*f#?c. C©*^*50mAc 
m- J ©SmSK-Clg«lb/c<t£:?> > «rB 

[0 148] 

[01] E L*^-W*5W"«*H"C* 

40 [0 2] *^©^iE L^©«^f iSitft 
[fJ#©SiW] 

1 Sfi 

2 

3 ^-Jl'ftAJi 

4 *-)lffivkm 

5 M*^3lc® 

6 'J >ft&%M 

7 «^^H 

50 8 ^aAJi 
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